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In a recent letter [1], Mkrtchian and co-workers cal-
culated the radiation pressure force on a moving body,
assuming the electromagnetic field to be at temperature
T, and the velocity to be much smaller than c. They
considered both dielectrics and conductors, and related
the effect to Casimir dissipative forces. Here we claim
that their approach may only apply in the Rayleigh-Ganz
scattering regime, which corresponds to very small parti-
cles and/or electromagnetically rarefied media [2]. More-
over, we argue that their interpretation in terms of the
Casimir effect is misleading, since vacuum fluctuations
do not contribute in the (implicitly assumed) regime of
uniform motion.
The polarization at a given point of a spatially local
medium depends on the total electric field at this point,
which is a superposition of the incident electric field and
the electric field produced by the polarized body. How-
ever, when computing the force on the moving body, the
authors neglect the field produced by the medium and
only take into account the incident field, corresponding
to the freely propagating field whose correlation function
is given by their equation (5). This might be consistent
if the typical size a of the body is much smaller than the
field wavelengths both outside and inside the medium,
so that it effectively behaves as a single electric dipole
(Rayleigh regime): a≪ λ and a≪ λ/|nˆ|, where nˆ is the
complex refractive index of the medium [3]. Even if the
body is not very small, the electric field produced by the
medium may be neglected when computing the polariza-
tion if nˆ is sufficiently close to one: 2pia|nˆ − 1|/λ ≪ 1.
This less restrictive condition defines the Rayleigh-Ganz
scattering regime [2].
Once the range of validity of the authors’ approach
is understood, some intriguing features of their results
are (at least partially) clarified. It is known that non-
absorbing objects moving in a thermal field also experi-
ence the same type of drag force [4][5], whose physical
interpretation relies on the Doppler shift of the thermal
photons upon reflection (or more generally scattering) by
the moving body [4]. However, the authors’ expression
for the force, as given by their equation (12), vanishes in
the case of zero absorption. Hence the derivation of the
force on a non-absorbing small body requires a less crude
approximation, involving a higher power of a/λ, just as
in the derivation of the extinction cross section from the
optical theorem [2].
For conductors, the force, as given by equations (16)
and (17) of [1], is proportional to the volume of the mov-
ing body. This only holds if the body is much smaller
than the skin depth for penetration of the field inside
the conductor (so as to be consistent with the Rayleigh
approximation which requires a uniform field throughout
the body), a condition that follows from the inequality
a ≪ λ/|nˆ| mentioned above. In the opposite limit, the
force must be proportional to the cross section area of
the body. This is of course always the case for perfect re-
flectors [5] (see particularly [6] for the force on a moving
perfectly-reflecting sphere). These remarks explain why
the authors’ result has no finite value in the limit of in-
finite conductivity, since this limit is not consistent with
the approximations employed throughout the paper.
Despite of the authors’ comments on the connection
with the Casimir effect, their result for the force does
not contain any contribution of vacuum fluctuations, so
that it vanishes at zero temperature, as can be checked
by taking the limit β → ∞ in equation (12). This is a
consequence of the implicit assumption of constant ve-
locity when deriving the field correlation function in the
co-moving frame, as given by equations (5) and (6). On
the other hand, zero-temperature dissipative forces may
appear for a single moving body provided that the mo-
tion is non-uniform [5][7], an effect closely related to the
fluctuations of the Casimir force on the body [8].
The authors’ comment on the connection with the
Casimir effect is also misleading for a second reason:
boundary effects play no role in Rayleigh scattering.
Hence geometrically determined resonances (like Mie res-
onances) cannot have any effect on their results, in con-
tradiction with their final statement.
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